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The Belle Experiment

World record:
L =2.1 x 1034/cm?2/sec
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Integrated Luminosities of B-factories
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@ X-like states decaying to n. modes

@ Update on ete™ — ntr¢(28S) via ISR
© Update on ete~ — K*K~J/vy via ISR
©Q X(3872)in B— Kn + J/vntn~ (Briefly)
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X-like states decaying to . modes

@ Motivation:
@ X(3872): observed by Belle in B — K(J/yntn~); JFC = 1+ determined
by LHCb from angular analysis.
e If X(3872) is a D°D*® molecule, there may be other “X-like" particles.

@ Assumption:

Candidate Combination Quantum number JC | Decay modes
X;(3872) DOD*0 — pOp+*0 1+- New, Nep
X(3730) DODO 4+ pOp0 ot nen, e
X(4014) [ D*°D*° + D*°D*° 0 ner, nem”

@ Analysis features:

Bt — KX with ne — KsKm, Ks — mtm—

Combined fit of n — vy and n — 77— 70

Test mode: B+ — K*(2S)(— J/¢mtn~), consistent with PDG.
The same final states without intermediate X are studied.
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X-like states decaying to . modes

X,(3872)

. 2 “m
X(3730) : WNMFM < ﬂmﬂwﬂﬂr{’w

18 q { ‘ I L..r
X(4014) il " : N |
X: M(X) GeV/c? - Y: N events arXiv:1501.06351
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X-like states decaying to . modes

No signal was observed in any of the studied decay channels. The
upper limits of their productions are determined at 90% C.L..

Upper limits of B(BT — K= X(— nch)) (x1079)

Decay mode Yield UL

X1 (3872) Nem T 17.9+16.5 3.0 . N Upper limits o_fs )
ew 6.04125 69 | B(BY — K* +nch) (x10~°)at90%C.L.
Mode Yield UL
X(3730) nen(77) 13.8£99 | 46 nem mw 155 £ 72 3.9
nen(mtw~7x0) 1.44+1.0 Tow —41 £ 27 53
X(3730) N0 —25.6+10.4 | 5.7 nen(yy) | —14TE26T | 5,
X(4014) nen(vy) 8.9+ 11.0 3.9 nen(37) —1.8+ 3.4

nen(wta ™ x0) 1.3+£1.6 N7’ —1.9+121 | 6.2

X(4014) Nem® —8.1+£132 [ 1.2

arXiv:1501.06351
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Z(3900)°/Z(4020)°/X(3915) — 1, modes

@ Z(3900) was observed in 7+ J /4 final states and Z3 (4020) was observed in
7 < he final states. Could they have neutral partners?

@ X(3915) was observed in v+ collisions.

0
>

20

n — ata—x0 15

Events/5 MeV/c2
Events/5 MeV/c2
w
Events/5 MeV/c?

10

|
T

3.9 4 4.1
M@a), Gevie?

3.9 4 4.1 319 4‘t 4.1
M), GeV/e? M®n70), GeV/e2

Upper limits of branching fractions at 90% C.L.

Resonance | Decay mode | B(B — K + R)
Z%(3900) i 47 x107°
New ™
Z0(4020) 1.6 x 1075
=5
X(3915) nen 3.3x10
Nem® 1.8 x 103
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Update on e"e~ — 77 ¢ (2S) via ISR

@ Y(4360) was confirmed and Y(4660) was discovered at Belle.
@ Y(4660) has been confirmed by BaBar:

@ The charmonium-like state with highest mass but narrowest width.
@ Are Y(4660) and Y(4630) the same?

PRL99,142002(2007)

110 events
673 fb !

@

En tries/254Me\//c2
>

4.5 : 5
M(r'y(28)) (GeV/c?)

Events /50 MeVic®

PRD89 111103(R)(2014)

PRL101,172001(2008)

152 (a) Ba

wds a!ww 3
0 fbv BaBar 3

N/20 MeVie

(4630) — AIALER

s 52 osa
m(y(2S)r ™) (GeVic')

Ao i i
5 46 47 48 49 5 51

RN
52 53 54

M{ALAD GeVic

@ Belle has about 1 ab~! data after 2010, and efficiency increases

after data reprocessed.

@ Many more signal events are expected!
@ Search for possible intermediate state(s) in Y decays.

X.L. Wang (VPI)
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ISR characteristics

Improvements: selection criteria; /(2S) — 1"~ mode include &g

RN 7 e ' BELLE
w20l E el 100 Bl
) >
3 8 37 ORE
S S20r S
Sk 2z 2
H 10 £ £
£ @er 25
&

O [t i 0 L i 0 Bttt 4 J
P N Y 6 8 10 12 4 05 o 05 1
MEclrmy(2S)] ((GeVic?)) Evis (GeV) coso
. ; . = Modi . . .
. ‘ P(2S) — 4 mode |
S 15F > (e) 30 )
3 (d) 38 g
Siof —10f k! s l
3 2 | g%
g sF :ZJ 5[ | ] & o
& [ ‘ 7 It | “‘B.JML Lok |
MEANE AR YA 0 prfl gy e 0 Pttt b,
D T 6 8 10 2 4 05 o 05 1
Miclamy(29)] ((GeVic?)?) Evis (GeV) coso

@ Missing mass: signal of yisg. —2 < M2 (7T~ 4(2S)) < 2 (GeV/c?)? is
required.

@ Visible energy: ~sr is detected roughly 20% of the time.
@ Angular distribution: ~sg highly forward/backward.

arXiv:1410.7641, submitted to PRD.
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Mﬂ+77— VS.MW+W—1/,(23)

After the selection criteria, we get pure 77~ 1)(2S) events.

o

(a) ntr=J/¢ made

)
>
3 : ;
= 1 S
E .56_1' at . :
= sl R
] #‘ »
0.5 L N ST S Y b
o et 4
I R . .
Il
55

45 5,
M[ITTTY(2S)] GeVic

@ Clear clusters!
@ Purity: 245 candidate events with a purity of 96% from =+ 7~J /4

mode, and 118 events with a purity of 60% from u* .~ mode.
@ M, ..-: tends to the phase space boundary; £,(980) belts.

X.L. Wang (VPI)

M[T'T7] (GeVic?)

o
o
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45 5 2
M TTY(2S)] (GeVic?)

arXiv:1410.7641




M; - projections in 7~ J/1)

It's not so clean in ™~ mode, due to the width of sidebands:
Mass resolution: o+, = 2.7 +0.2MeV/c? o ., =13.8+2.1 MeV/c.

Y(4360) + Y(4660) Y/(4360) Y (4660)

@1 3 ® ] %

S b = 210

£ ’H b1 & £ st
Rl Lt 4, )
025 08 M%’;"?f] . (39\//%225 GEV/}:;S 025 08 0 7?{] GEV/i;5

@ Dots: data; Blank hist: MC simulations; Shaded hist: bkg from (2S)
sidebands.

o (a) with 4.0 < Mﬂ.+7.r—,¢,(2s) <55 GeV/02
@ Y(4360): 4.0 < M+ 05 < 4.5 GeV/c?, looks like f5(500)
@ Y(4660): 4.5 <M, 1 s <49 GeV/c?, f,(980) determined by BaBar.

MC simulation with an incoherent sum of the f,(500) and £,(980).
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Fit of M.+, 2s) spectrum with two resonances

Unbinned simultaneous maximum Iikelihpod fit for
Y(4360) and Y (4660): Amp = BW,; + €'¢ - BW..

@
S

20

Entries/20 MeV/c?
Entries/20 MeV/c?
Entries/20 MeV/c?

45 5
M[TTTW(2S)] (GeVic?)

Parameters Solution | Solution Il @ Consistent with previous
My(azeo) (MeV/c) 4347 +£643 measurement
I"y(a360) (MeV) 1083+ 9+5 . .
B- Fﬁ,J(rA%EO) (eV) 9.240.6+0.6  10.9+ 0.6+ 0.7 @ No obvious signal above
My (4660) (MeV /c?) 4652 + 10 + 11 ¥(4660).
Iy (e60) (MeV) 68+ 11+5 @ Some events accumulate at
B- F%ggo) (eV)  20£034£02 81£1.1£1.0 Y (4260), especially the
¢ (°) 32 4 18 £ 20 2724847 w7 =J/v mode.

2 —
x"/ndf =18.7/21 . @ If Y(4260) is included in the fit, ...
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Fit of M+, 2s) Spectrum with three resonances

Unbinned simultaneous maximum likelihood fit for Y(4260), Y(4360)

and Y(4660). Amp = BW; + €1 . BW, + e/%2 - BWj.

Sol. I

Entries/20 MeV/c?

»

Entries/20 MeV/c?

N
8

Entries/20 MeV/c?
5

i
l‘«k?‘mw i
55

Entries/20 MeV/c?

! AR Mixsi
o 45 5 “as 5 T 5 T4 5
M TEQ(2S)] (GeVic?) M TEQ(2S)] (GeVic?) M[TTEQ(2S)] (GeVic?) M[TTEQ(2S)] (GeVic?)
Parameters Solution | Solution Il Solution Il Solution IV
E
B- r?/(fzso) (eV) 1.5+06+£04 1.7+£07£05 104+£13+08 89+£1240.8
My (4360) (MeV/c?) 4365 +7+4
I"y(4360) (MeV) 74 £14 1+ 4
T2
B - T 4360y (V) 41+1.0+06 49+13+06 21.1+35+14 17.7+26+15
My 4660y (MeV/c?) 4660 + 9 + 12
ry(4660) (MeV) 74+12+ 4
g
B'ri(feem (eV) 22404402 84+09+09 93+1.2+1.0 24+05403
o1 (°) 304 + 24 + 21 294 + 25 + 23 130 £ 4 + 2 141 +£5+4
b2 (°) 26 + 19 £ 10 238 + 14 + 21 320+ 8+5 117 £ 23 + 25

Significance of Y (4260) is 2.40—Ilow, but affects Y (4360) and Y(4660) masses and

widths.

FOUR solutions with equally good fit quality, which is x?/ndf = 14.8/19.

X.L. Wang (VPI)
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o(ete” — nm'm (2S)) measurement

ete” — w4 (2S) cross section is calculated with

oj =

bk
n?bs _ ”,’ g

—
Liyli1€iB;

where i indicates the mass bin and j indicates the v(2S)

Other cross sections from ISR:

' IAy) (pb)

decay mode.
- 101& pealks ~ 75 pb' E,, (GeV)
£ 75| . :
g 50 | % | arXiv:1410.764P ELLE 1 " |PrD87 051101(@;)13
2 H i ST lete
% 25 lw L : T N
y HW m f IﬂﬂHﬁ} i e l” ’H HH by ]
4 4'5d§ GoV) 5 5.5
The o(ete™ — ntn~J/¢) at Y(4260), o(eTe™ — ntrn—4(28S)) at

Y(4360) and o(ete™ — nJd/1) at 1/(4040) are almost the same!!!

WHY?

X.L. Wang (VPI)
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Searh for Z,

Z.(3900) observed in three experiments. Could it exist in 71(2S)

final states? PRL110,252001(2013)
CLEOc data at 4.17 GeV: o, 100- R
- ¢  BESIII
arXiv:1304.3036, PLB727, 366 (2013) o 80| e
o a0p s SDi } [ sidebard
@ [ ¢ Dala M(Z.(3900))=3884.6:4.6 MeV = F
E 35 --- Phase Space ~ r
E 305_ — Fit ‘E 40:* +‘ g% it okt ';ﬂ:"‘m':“'m—.
8 =f '
20F 0™==37 38 39 40
15;—
10;— ] i 5,
%EUU = I37Il!0‘ = ‘SBIOO‘ = ISB‘UDI = I4000 g
Mo (i80y) (MeV) S
« M= 3885t5+1 MeV 5
w
« ['=34+12+4 MeV d itk
3.7 3.8 3.9 4 4.1 4.2
« 81+20events 6.1c Moo (/v (GeV/c?) 3
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Search for intermediate states in Y(4360) decays

&
[N}

M[TY(2S)] (GeVi/c?)

w
©

Entries/12.5 MeV/c?

Q
3.8

IS
T

. W*W’Q’}lﬁ)

L4 242
M[rt'{(23)] (GeV/c)

.
o
T

[
)
T

&
T

R0

B om m=lff]

4 ,42
M[T(2S)] GeV/c’

»
o
T

M[TW(2S)] (GeV/c?)
S
:

w
o

TR

i
1)

L4 ,42
M[IT'Y(2S)] (GeV/c?)

Entries/12.5 MeV/c?

.4 ,42
M[ITy(2S)] (GeVic?)

@ An excess at both 77 ~J/¢ and p"p~ modes, and both
M.+ p(25) and M, 0s)! A new Z at 4.05 GeV/c??
(] Mﬂ.id,(gs)l sum of the Mﬂ+w(23) and Mﬁj/,(gs)

X.L. Wang (VPI)
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Z;(4050)?

An unbinned maximum-likelihood fit is performed on the distribution
of Muax (719(28)), the maximum of M(7++(2S)) and M(7—(2S)),
simultaneously with both modes.

20 ————T————

[ = [ /o] -
b Y A - ]
15_— (&) ]

o

Entries/20 MeV/c?

4 Y
Mo TW(2S)1 (GeVic?)

@ M = (4054 + 3(stat.) 4 1(syst.)) MeV/c?
@ [ = (45 + 11(stat.) & 6(syst.)) MeV
@ The significance is 3.50.
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Search for intermediate states in Y(4660) decays

We search for intermediate states in 7+ (2S) final states in Y(4660)
decays. No obvious excess found in the final states.

475 j j B 475 [ B
- +. = - +,,—
< ™ < L b (b
CIL O
[ 3
e e
Q425 1 Qas|
z =
E E
= 4r b S ar
7 2 . 425 4.‘52 475
MTW(2S)] (Gevic)
% % Dy
s N (d)
2 s
8 8
8 8
g g
4 425 4‘.52 475 4 425 45 275
MITEQ(2S)] (GeVic) MEEW(ES)] (Gevic?)

/(980)¢(2S) dominates in Y(4660) decays.

X.L. Wang (VPI)
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e"e- - KtKJ/v via ISR at Belle

: : : S
% 8 673 fb7 ~
> Lok @ 3
o gl 4 >
= [
o ©)
o 4t 1= E
8 < .
£ of R ]
Iy 2 = r
0 ERSPRCE £ EOD Ll g B T i u..l.u.J....l...
4 45 5 5,5 4 45 5 55,
M(K'K Jy) (GeV/c?) M(K*K Jy) (GeV/c?)
Ly =]
515F o 115
/% BELLE
s e <
210F ‘ ] J10&
¥ st | | 15
E ” I {” b mass.
AT s, 0
4 4.5 5 5.5 6
E,,, (GeV)

PRD77, 011105(R)(2008).

X.L. Wang (VPI)

Entries/50 MeV/c?
(=] N N (o2} (o2} o

BELLE

15 2 25
M(K*K)) (GeV/c?)

@ Cross section was measured
from 4 GeV to 6 GeV.

@ There is one very broad structure.
@ Two events near the Y (4260)

@ Dalitz plot not shown in 2008

paper.
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Update on ete- — KTK~J/v via ISR

T T T T 1
(\1;\1 @15 L (b) * +0ne resonance.
> > -1
3 g | 980 « it with y(4415)
21 S10F
[ o
% @ ¥*ndf=30/11
g 5 St < »>M=4747+117MeV
m ] »I'=671+86 MeV

L i oL e e N |

4 45 5 55 6 4 45 5 5.5 6

MK*K Jhy) (GeV/c?) M(K*K Jhy) (Gevic?)

ST Ryt ]

: - i @ Event selections almost same as

10F o . in PRD77,011105(R)(2008).
f

i \ * @ 4 -6 GeV, 213 events:
°F l H ! o it = 178 + 16, ke = 35,
lll t } ++ + +§++ h“s*u“t.«;

nos —fx e
4 49 ° >3 ® o Structures may be complicated!
E.. (GeV)
Fit quality (x2/ndf = 30/11) is not good, so the assumptions with
structures may not match reality. Need larger data sample — Belle Il

o(K'K Jy) (pb)

0 Q@ 0=
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Search for Z;s — KJ /v states

Dalitz analysis performed.

22 3

N/\

< ) >

© 20F | signal 25

L 2 . ; D

[0 ELLE

O 18f oo 8

= - 1.5

S .o

K " FI i " 1

x L

el L 05

=

12 0 12 0
12 14 16 18 20 22 12 14 16 18 20 22
MK Jiy) (GeV/c?)? MA(K Jhy) (GeV/c?y?
15 T T o T T T 20— . : :
% (a) % "t \J (b) 1 N§ 15, (c)
[}
= 10p l 1= b ‘ ‘ 1= ¢
e " ="l s |
: iﬂ N !Jﬂ_ﬂmm_u % ’ 7
> > > £
I T P P a b L ERUDINE L ‘Lﬁmﬂlm ‘
1 15 2 25 3 35 4 4.5 5 35 4 45 5
M(K'K) (GeVv/c?) M(K" Jiy) (GeVic?) MK Jiy) (GeVic?)

No evident structure in K*J/v» mass distribution from current
statistics.

PRD89, 072015(2014)
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Back to X(3872)

Belle, 2003

@ Mass: Very close to D°D*? threshold
140/fb

@ Width: Very narrow, < 1.2 MeV/c?
o JF’C — 1+t

@ Production: -
e In pp/pp — rate similar to charmonia = i
e In B decays — KX/K* X vs. charmonia M(nnT/y) -M(T/y) [GeV]
@ arXiv:0809.1224 (Never published!) with 605 fb—! Belle data
o B(B® — X(Km)ng) - B(X — J/yrtn—) = (8.1 £2.07}}) x 1078
e B(B® — XK*)-B(X — J/¢rtm~) < 3.4 x 107% @90% C.L.
e Y(4260) — ~ + X(3872) [from BESIII]
@ Decay B: open charm ~ 50%, charmonium ~ 0%
@ Nature: (very exotic)

e Loosely D°D*® bound state (like deuteron?)?
e Mixture of excited x¢1 and D°D*° bound state?
e Many other possibilities (if it's not x%;, then where is x%;?)

Dr. Vishal Bhardwaj will talk on more details

X.L. Wang (VPI) Charmonium(-like)@Belle
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B — X(3872)Kn

2D-fit to AE and M(J/yr*m) PRD91,051101(R) (2015)
B> X(3872)K+r 11619
X(3872)
% 100 N;u 1001
o X1
2 3 B(B — X (3872)KT) x
= S = B(X(3872) — J/ymtn)
£ H (79+1.3+04) x107°
Lo R il .
0.1 -0.05 0 0.05 0.1 382 384 386 388 39 392
AE (GeV) M,z (GeV/e?) +10
+ + 35+
B> X(3872)Kgn ey
- o 30-
% S
s 3 20
g z (10.6 £ 3.0 £ 0.9) x 10°°
i -'{D.l -0.05 0 0.05 0.1 2 3.82 3.!‘(4 Jﬁ 3\2?‘8 3:9 392
AE (GeV) M, (GeVe?)
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B — X(3872)Kn

B> X(3872)K+TC' B0 \|l(2S)K+TE

_ [ Fit Kr invariant mass \
v 40' with K*, K*, and Non- B(B>y(2S)K') =
% resona}nce terms (5.8810.1 8)X1 04
&) from signal MC

- i w

S S

= 20_ S 400

3 ~

§ | % 200

Mo 2 .

08 1 12 14 BT
My, (GeV/c?) M, (GeV/c?)
B(B°— X(3872)K*(892)0) x B(K*(892)°— K *7~)
B(B—X(3872)K+7-)
= 0.34 + 0.09(stat.) + 0.02(syst.).
PRD91, 051101(R)(2015)

X.L. Wang (VPI) Charmonium(-like)@Belle



X-like states are searched in n¢ modes.
The update on eTe~ — ysrr T~ 2(28S) via ISR at Belle has been finished.

The Y(4260) is tried in the fit and we get four solutions. Its significance is < 3o,
but it has significant affect on Y (4360) and Y (4660) parameters.
Does Y (4660) agree with X(4630)?

@ X(4630) from AfAZ 1 M = 46341875, MeV/c?, T = 927472 MeV/c?.

@ Y(4660) from 2R fit: M = 4652 4+ 10 = 11 MeV/c?, T = 68 4+ 11 £ 5 MeV/c?.

@ Y(4660) from 3R fit: M = 4660 + 9 + 12 MeV/c?, T = 74 + 12 + 4 MeV/c?.

Evidence of a structure in Mmax(7+1(28S)) in Y(4360) decays with significance
of 3.50. Z(4050)?

M = (4054 + 3(stat.) & 1(syst.)) MeV/c?; T = (45 & 11(stat.) & 6(syst.)) MeV

The ete~ — KtK~J/4 cross sections are updated. There are clear
KT K=J/4 signal events.

No clear Zes structure is observed in K= J /1) final states.

X(3872) is observed in B — K7 + J/yrtn~ decays. Non-resonant component
is found to dominante the K final states.

Thank you!

X.L. Wang (VPI) Charmonium(-like)@Belle
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Back-up
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ere” — Yisr+

DD, DD, D'D*, DD 1T

. : -
Z15 PRD79,092001(2009)
£ PTzan 01110f(2008) . — e -
3 ! ' i T ‘ T
s °§ *9' "lu.qu;“ et 1. e, sf DD+ DD*+D'D*
515 & E = 15 L No evidence for Y(4260)
EN Piuillioo,oszoluzoos) < [ decay to DYDY,
Q 05F t | [
=1 1 + i [ L Y(4260
® ) n’o..mm'u Lttt S 00 “250) iy — 0oy
- JF +, 2 5 0
gt : 'oho IP'Fl,ss 092041 (2007) b L | l B(¥(4260) -//‘//77‘%7 )
o 2fF : (0] _
3 N S B j _ B0~ DD)
- oF = |, e g_ 5_— ) } BOG260) = /)
S 4t IPIT!LQ& ogzo(iw (2007) 1 3] _| “HI} ]
B ok M, f ALY |
© Okt i I 1")" e ‘f"l"""."- """ = L | Lo Lt R ]
38 4 4z 44 as 48 5
£, (Gev) 4 4.5 5 5.5 6

mass (GeV/c?)

v(4040), y(4160), y(4415) positions

| DD = is dominated by
i 1 Y(4008), Y(4260), Y(4360),Y(4660) positions DD2(2460).

<40

<34

ete~™ — DD scanned by both BaBar and Belle. The results are consistent. Clear v(4040),

1(4160) and v(4415). But no evidence for Y states in these channels.
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nd /¢ via ISR

Belle: Search for hadronic transition via emitting n. (n — ~vv/x* 7~ x°)

Parameters Solution I Solution IT
N<\>J My aou0) 4039 (fixed)
% Ty a040) 80 (fixed)
= B Y0 48+09*15 112+13*21
% M y4160) 4153 (fixed)
= T yai60) 103 (fixed)
& By 40+08+ 1.4 138+ 1.3+2.1
¢ 336 £12x14 25147

I+ o— (1(4040)) = (0.86 £ 0.07) keV from
PDG —

B(v)(4040) — nd /) =

(0.56 + 0.10 = 0.18)% or B(1)(4040) —

@ This is the first time to found 4 states in nd/+) = (1.30 & 0.15 £ 0.26)%.
charmonium transition. (> 6.0c for 4(4040); It o— (1(4160)) = (0.83 £ 0.07) keV from
> 6.50 for ¢(4160).) PDG —

B(1(4160) — nJ/¢) =

@ Large B(v — nJ/v)! (0.48 4 0.10 + 0.17)% or B(z)(4160) —

B(¥(28) = nJ/v) = (3.28 +0.07)% nd/w) = (1.66 + 0.16 = 0.29)%.
@ Unlike 77~ transition, no significant Y
signal!!!

Belle: X. L. Wang et al., PRD87,051101(R)(2013).

X.L. Wang (VPI) Charmonium(-like)@Belle



Other fit results on M, +,-,

Published Belle results:

Current BaBar results:

7'l'+7\'7\]/’¢’ only:

Parameters Solution T Solution 1T
M(Y(4360) 4361 £9+9
T (Y(4360) 74415+ 10
BT, (Y(4360) 104+ 17415 1.8+ 1.8+ 14
M(Y(4660) 4664+ 11+5
I, (Y(4660)) 48*15+3
BT, (Y(4660)) 3.0%09*03 7.6+ 1.8+08
¢ 39+ 30 + 22 ~79 + 17 %20
Paramotors First Solution  Sccond Solution
(constructive (destructive

interference) _interference)

Mass Y (4360) (MeV /¢”)
Vi 60) (MeV) 941 3
0)) (eV) 6.0 410405
Mass Y(4660) (MeV /c?) 4669 + 21 + 3
Width Y(4660) (MeV) 104 - 48 & 10
B x T (Y(4660)) (eV) 2.7 £ 1.3 L 0.5 75417
@ (%) 1242744 T8+ 12

4310 + 16 + 9
32413

Entries/20 MeV/c?

Wang (VPI)

Parameters

Solution I Solution IT

My (4360)
r)’[muu)
BIY (4360) — 77 3(29)] - T 00)
J[) (4660)
L'y (4660)
BIY (4660) — 777 3(29)] - T 000)

4358 £ 642

96+ 10 £6
94+08+0.7108+0.7+0.7

1644 £7£5

574+9+5
31+£05+£04 76+£1.3+£09
0£17£12 288+£10+£5




Fit with

Entries/20 MeV/c?

Entries/20 MeV/c?

ree reso

nce using 7w~

Sol. Il

Entries/20 MeV/c”

- 45 5
Mix'r y(25)] (GeVic’)

Entries/20 MeV/c”

Parameters

Solution IIT Solution IV Solution V/

Solution VI

My (4260)
Ty (4260)

B[Y (4260) — 779 (25)]
My (4360)

Ty (4360)

B[Y (4360) — 774 (25)]
My (4660)
r)'(u‘»nn)

BlY (4660) — 777 4)(29)]

o1

b2

-T

Tete

-T

ete™
Y (4260)

Y (4360)

ete
Y (4660)

4259 (fixed)

134 (fixed)
1.6+£06+04 1.8+08=+06 91+1.2+£0.7
4378 £9+6
T4+x14+3
554+14+06 19.1+28+1.1
4654 £ 746
65+10+£3
33+£06+03 83+£1.0+£09 93+1.2+1.2
282 £25+£24 270 £27+£28 130+£5+3
359+£19+£3  243+£17+20 337x10+£7

45+1.0+£04

7T8+1.1+£08

15.7+

N}

3+1.6

3.7+0.7+£0.5
142467
93+£25+17

Wang (VPI)

onium(-like)@Belle




